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SUMMARY 

Context: Thyroid disease and the metabolic syndrome are both associated with cardiovascular disease.  

Objective: The aim of the study was to explore the hypothesis that thyroid function, in euthyroid 
subjects, is associated with components of the metabolic syndrome, including serum lipid 
concentrations and insulin resistance. 

Methods: A total of 2.703 adult inhabitants of a middle-sized city in The Netherlands participated in 
this cross-sectional study. Subjects who were not euthyroid were excluded, as were subjects taking 
thyroid medication, medication for diabetes, and subjects for whom medication data were not 
available (n = 1.122). Homeostasis model assessment for insulin resistance (HOMA-IR) was 
calculated as fasting insulin (mU/L) times fasting glucose (mM/L) divided by 22.5. The metabolic 
syndrome was defined according to the National Cholesterol Education Program’s Adult Treatment 
Panel III criteria. 

Results: After adjustment for age and sex, free T4 was significantly associated with total cholesterol 
(P=0.014), LDL-cholesterol (P=0.004), and triglycerides (P<0.001). Both FT4 and TSH were 
significantly associated with HOMA-IR. Median HOMA-IR increased from 1.42 in the highest FT4 
tertile to 1.66 in the lowest tertile of FT4. FT4 was significantly related to four of five components of 
the metabolic syndrome (abdominal obesity, triglycerides, LDL-cholesterol, and blood pressure), 
independent of insulin resistance. 

Conclusions: The study showed an association between free T4 levels within the normal reference 
range and lipids, in accordance with the earlier observed association between subclinical 
hypothyroidism and hyperlipidemia. Moreover, low normal free T4 levels were significantly associated 
with increased insulin resistance. These findings are consistent with an increased cardiovascular risk in 
subjects with low normal thyroid function. 

   
 
COMMENT
We have come a long way since Paul 
Bastenie and his colleagues published a 
seminal paper in the Lancet (1967) to show 
that hypothyroid patients, examined at 
autopsy (dead from causes other than 
thyroid-related), presented significant 
features of coronary atherosclerosis. Since 
then, it has been well established that 

hypothyroidism was a risk factor for 
increased cardiovascular morbidity, the 
most probable – but not the sole – link 
being the abnormalities in lipid 
metabolism. More recently, subjects with 
subclinical hypothyroidism (defined as 
increased serum TSH with free T4 within 
the normal range) were shown to be 
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improved by thyroid hormone adminis-
tration, at least those subjects in whom 
lipid abnormalities were also present. Very 
recently [see Thyroid Updates: Rodondi et 
al. 2006-I-1 & 2006-IV-3; Asvold et al. 
2007-II-5; Waterhouse et al. 2007-III-2], it 
was shown that even in normal subjects, an 
association could be delineated between 
the level of serum free T4 as well as that of 
serum TSH (both within their reference 
ranges) and components of lipid 
metabolism as well as features of 
cardiovascular co-morbidity. 
In present study, the authors demonstrated 
a significant negative correlation between 
serum free T4 levels (within the normal 
range) and both total cholesterol, as well as 
the atherogenic LDL-C and its Apo-B in 
euthyroid subjects. Moreover, low normal 
serum free T4 was significantly associated 
with higher insulin resistance, and several 
of the main components of the metabolic 

syndrome. The present study is the first 
community-based study that has 
investigated this association in healthy 
subjects. One of the puzzling results in the 
study was the absence of correlation with 
serum TSH (the mean TSH levels were the 
same in the three tertiles of HOMA-IR 
results). Thus, the present study is 
important but we are still left with a 
quandary. Is it lower free T4 levels per se, 
and hence independently also higher TSH 
per se (in the other studies referred to 
above), that gear such an association 
between thyroid function and the metabolic 
syndrome and/or cardiovascular events? Or 
alternatively, should we admit the notion 
that a lower serum free T4 is an indicator of 
a somewhat reduced thyroid function and, 
in this regard, the absence of correlation 
with TSH remains a mystery. 
(Daniel Glinoer, M.D.; Ph.D.) 
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 2


	 
	COMMENT 

